Adding the above two equations and applying the equilibrium and compatibility conditions in Eq. (7), we obtain
The above equation can be rewritten as -1 j JI I J where S = (D_ J + D_ J) and u J is replaced by u_ + u_. Finally, by substituting Eq. (9) into Eqs. (8) and then substituting the results into the two substructure state-space models in Eqs. (1) and (2), we obtain the following "combined" state-space model for the two substructures:
In short notation, Eq. (10) will be represented by -_ +/ fi (11) where fi,,/_, C, D, _, fi, and _ are clearly defined.
The state-space model in Eq. (10) 
We see that 5: and x are related by a linear transformation
where T will be referred to as the state coupling matrix. Also, fi and u are related by 
In the preceding derivation, we have assumed that both D_ J and D_ J are invertible. This is true when the outputs at the interface are accelerations.
As can be seen from 
Subscript m is used to denote that the above matrices are modified substructure matrices. where fiJ = ((_Jq_ + (_f_qa) and 
Or, in short notation, (2) Derive the modified substructure state-space models (As,.,, + Bs,,,G,  + F_C,,, , + F;Ds,.,,Gs) qs-Fr, y,-F_y s (5) From global feedbackgain matrix for the global structure by using the input coupling matrix Tt, i.e., using the relation u = Tiff (see Eqs. (30) and (31)).
It is emphasized that although the substructure control gain matrices need to be assembled (
Step (5) 
V. Examples

A. A Mass-Spring-Damper Example
The first example is the two-component mass-spring-damper system shown in Fig. 2 . The two substructures a and _ are to be connected by using the rigid links on mass (4) and mass (5) The results are summarizedin Tables1 and 2 and Figs. 4 through 7. Table 1 lists the control gain and observergain matrices of each substructure. The global control gain matrix for the global structure is simply an assemblage of substructure control gain matrices. Assume the global structure is impacted by a unit impulse force on the joint degreeof-freedom at time zero. This impact force gives the joint degree-of-freedom an initial velocity of magnitude 2.5. Thus, the initial state of the substructure is given by x0 = [0, 0, 0, 0, 0, 0, 0, 0, 0, 2.5, 0, 0]. In practical situations, the initial state is unknown. Therefore, the initial state of the observer is set to be zero, i.e., q0 = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0].
Based on these initial conditions, the global structure open-loop and closed-loop displacement response histories at wl, w2, and w3 degrees-of-freedom are calculated and shown in Fig. 4 and Fig. 5 Figure  6 shows the closed-loop response histories of the a-substructure (for the same initial conditions) when it is disconnected from the E-substructure. Figure  7 compares in an expanded axis scale the closed-loop response of DOF1 of the global structure and the closed-loop response of DOF1 of the "disconnected" a-substructure. It is evident that the system response is only slightly affected by the interconnection of substructures.
B. A Three-Truss Structure Example
The second example is the two-dimensional three-truss structure shown in Fig. 3 Fig. 8 .
The open-loop response diverges because the system has rigid-body motion. Figure  9 shows the closed-loop displacement response histories at the lower-right corner of asubstructure. Figure  l0 shows the closed-loop displacement histories at the lower-left corner of fl-substructure. Note that the responses in Fig. 10 is of order 10 -2, which is 1/100 of the responses in Fig. 9 . Evidently, the vibration of fl-substructure is suppressed by its own interior actuator inputs and is not affected by the vibration of a-substructure, because the interaction between a and fl is eliminated. Figure  11 shows -4, 1990, pp. 1932-1940 . 
